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□ Full benefit of the filing date of U.S. Application Serial Number, filed, is claimed pursuant to the provisions of 
35 U.S.C. §120. 

□ Full benefit of the filing date of U.S. Provisional Application Serial Number , filed , is claimed pursuant to the provisions of 
35 U.S.C. §1 19(e). 

■ Applicants claim any right to priority from any earlier filed applications to w^hich they may be entitled pursuant to the 
provisions of 35 U.S.C. §119, as noted below. 

In the matter of the above-identified application for patent, notice is hereby given that the applicants claim as priority: 
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Japan 1 1 -234806 August 20, 1 999 

Japan 2000-78771 March 21, 2000 

Certified copies of the corresponding Convention Application(s) 
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(B) Application Serial No.(s) 
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ifjv^ ^ymi)'^mm-t^^mzm^^tir=.mi^mmzmmi^. mmmm^izh- 
^jv^^ym^mm^-ii:f^i!)^^^mmmti^^:^ii^nuii't^^mmz^:s>i. 
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[0 0 0 1] 
[0 0 0 2] 

m±y^-. i9 5~2i5M. 1 9 s 6^) ^ ^<Dm(Dmm^m\f^t:L^mmz 
-iyv^M.m^<^Wi^m^m\'^^:^m i^mmmms, 220, 929-^), 

Mv>s:&^ (3KS#fFI|3, 5 6 3, 8 5 7#) . /I5^;i/XM, i/3--K^-^^ 

^:^:^) ^(7)^*^fe$:ffiV^§^^ (#^HS3 2 - 9 3 9 3 , ni^/oiU • 
(D^Mt^c$:ffiV\S;^^ (#g§^5-2 4 4 9 7 0 ^Tb^^P, tlT Vn^o ^ 

^%$:Mv%;tL-^;i/^$>^©igit^S:il^LTVAS 1 - 6 8 3 2 

[0 0 0 3] 
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-if $:zi- Kf Sjfte^'^^A*^ L - $ >^^MIg®it^tC^^6<IT'fe 

o3*^Z:^A^^^$tlTV^S m^^7-l 2 1 2 2 8 „ * it. #g§HS 6 1 - 

2 6 8 1 8 5#^^ici±, ziv :^A^v=-v^2^mmm&M<D^')v^ ^ym^^i^ K 

IC, #||HS6 3 - 2 1 4 1 8 9#4:i#lCli, ^ >^^fcl FU :^-•fe•a^ 

[0 0 04] 
[0 0 0 5] 

^e>4^TV^S (#g|HS6 2-2 8 8#) o rCD^^tt. C^^-T S L - 

r ^ y ^ S:«f ffi ^ -tirs z: i: ic J: »; , ;^^?gcfi® L - T ^ / ®?©^gs & -mmpj>r 

lzm^^-r^t\>^^%(DV:^^. M^i^mzit. L-hVzfhz^ry. h-^utyy 

mizji-ox. ^m^izmm-t&. 

[0 0 0 6] 

±m<D^^K. h-r^ jm^^m-^v&>^j^i)^^nm^n^:^mt)'^^^nx\^ 
^t>\ mi^mz^m^j^r ^ J mit. it^myi^m^cD^^^r^jmx&^x. l- 

ttria® J: ^ L - y ;i/ ^ ^ > ^^jg® tt^tt ^#TT' «^WT' ^ "T, L - ^ ;i/ ^ 
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^ymmmit^^X-ntitlX^V (^H#fF^3,220,929-^, ^3,032,474#, K. 
C. Chao & J.W. F ster, J. Bacteriol., 77 , 715-725 (1959)) , ^HiSr^^L 

^115^0 ^mmn^WL^^^^y^Zf^y ^ i ^23 1H. science forum ;R.M. Bo 
richewski, J. Bacteriol., 93, 597-599 1967)^) „ LfeA^oT, |^D<^t^ 

mx'$>& L - ir}v^ 5 ymizMvx^< <Dm^mi)m^^^rxm^iix:^^ t. 

[0 0 0 7] 
[0 0 0 8] 

^ ym(Dmm^tnLVT2<^^^^i^x\f^^ib^. —B.mi&^iz^ia^nrc.h-'ifjv 
^ ^ymi)mx:^mmmznL^)72.tn^t. ^mmmti^i&r't^iti}^*)xrji<. l 
^ym<o^^^Rmf)mm^n^^mz^rj:^. ^vx. r®j:^:&L 

^mm(Di.-^}\^it ^ym^tETx^wx^^WL^m^y^^ ^)--y^vr=. 

[0 0 0 9] 

( 1 ) ^^^(Dp HicfevNT^^as<^L-y;i/^ ^ ym^^timi^mmx^^-t 
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(2) irriHpH*^5. oxit^n&.rx-$>^ (i) <DWi^mo 

(3) Tia©ttS®^J>^:<i:=b-;^$:>t-r-5 (i) Xtt (2) izmmcou^m • 

>^f:^-«^e>^^^*^s (3) (D«$^i^„ 
itfia (3) xtt (4) icia«®^^i^o 

(6) U^mi)^:i^yy^u/i^9-mizm't^:r.k:^mWLt-t^ (i) ~ (5) (D 

(7) m^T^DA^^^- . r^5fn>i^>XT'&S (6) (DWL^m. 

*;=fe^^^vN^^$:>fr<5 (7) (DU^!^. 

[0010] 

(9) ffflH (1) ~ (8) (D\f^-mmzmm(Dm^!^^> pH;()^L-^^;1/^^:/ 

mif^^m-r^^mzmm^nr^mi^mmiz^mv. nmmm^iz l - ^ > 
m^mm^-&^jtij^^^m.mm^'^^:m^nwit:-t^^mmizj;:^h-'!fj]^^ ^ 

(10) m^mmmzi. - ^jv^ ^^ym^m{ii-^-^^£f)^^mm^m.'r^(Dizmh 
timmzmm^tit=.mmizm^m^'^ti^m^mmh. ^^■t^mw^mw.-t^ 

(11) itrlH^^^P HA^5. oaTT'feS (10) (Z):;?^„ 
[0011] 

[^^®||J6®J^ffi] 
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^mm^mm-t^. w&<DpHint. mzm^m^^^^i)^ m^. m^. o&^r 
m^^^(Diz-i-^rjt L - ^'jv^ ^ ym^m^mz^m^'^^ znt^mmizt^^^ 

-:;!7;i/iK^2/;i/S® P K a (4. 25, 2 5 1C) fififiT'^^S^tt^ L < M^^^ 

(pH3. 2) xmmmitm^i&<tstv. mmmm^m^^h-'^jv^ ^ 

^V\Ttt. pHS. 2 -eii 1 0~2 0 g/Lv pH4. 0 "eii 3 0 — 4 0 g / L 
. pH4. 7T?tt5 0 — 6 0 g/L^«?-rS„ [^&, p HT&^—^^lt $:TI1I<5 L 

Mli^iVAo L*>b> pH;b^3. O&.TX&^X^mh^^^^'^o 
[0 0 12] 

L-^;i/i5r ^ >^$:-g-tf p H 5. 0—4. 0, if*L/<«pH4. 5—4. 0, 
$^lC^f*b<ttpH4. 0 (D?g<*:^fig^%ctiT% mmrjtUm. MA«28'C, 37 

x^^Wi^mx^^o 
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[0 0 13] 

V^;5'AW^bV^„ rtl^(Z)^#$:?iJ5i-rSpH^#i:bTld:y 3 — 5, ^f^L< 
1*4 — 5, J: y^J^ L<ld:4~4. 7, #lC^^b<«4~4. 5*^^tfP>tl€> 

o 

[0014] 

terobacter) JR. ^ (Klebsiella) M> "fe^^T (Serratia) A 

>hv^r (Pantoea) 3i;i/lf::iT (Erwinia) M^tcM-^S^^iil*^#lf ^ 
So rtie>©ifi'eii3i>5^nA^^-«lcM-t<5^St^%*W* Lv^o BtT. ^fi:^ 

yn;t^>X (Enterobacter agglomerans) f}^^ Wt. h <\t:^yv^U — - 

r^u:^^yy^Aj 1 3 3 5 bmf^^mf^ti^o mmit. mm^mmi^(D±mf}^ 
m.v HXL-if/i^ s.>m^^timi&x^i^x^^miii^x^m^tit:L^X' 

[0 0 15] 
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A J 1 3 3 5 5 (D^mm^^^m-to 

(1) ^^j^m^ii-.m^ 

(2) mmizM-t^mm m^m%^ 

(4) i^^-y^-"^ : :^^:fy*'r^ Zf 

(5) : -^i^T-^zr 

(6) 7;«->?f^-:/n>?.;?7':7:ii;i/Mjg| : 3j<i;>5^>f ^ 
( 7 ) ^ 1/ >y K^Jg^ : 5!3*7" ^ 

(8) ':7UT-if : ^iS'T-Cyr 

(9) -r> K-;i/^^: JKS^'7">f :^ 

(1 0) mm^'.m^) 

(11) T s I ^^T'(Z)«S^I:7K*^f!g : mMtjif^^-^ *J 

(12) hi/^jr-if 

[0 0 16] 

(13) «i^>f[:14 : 

— ^ n — :^ : ^i^y^>f zf 
"y^ V — :^ 

y;n^ h— ;i/ : zf 
V \/j\u—y. : a^i/T-A ^ 

T K- : :^;;(f5=->f Zf 

[0 0 17] 
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(14) ^u-feD-^^^ktt : y 

(15) mwtmmiim 

[0 0 18] 

(1 6) t;i/^->5^h K^^Jf-if : :^;if5^>r 
(1 7) ;4-;i/^>7='7t7;i/Jj?=^i/^--^: 
(18) y i?>7^:*;i//K^i/^-if : :^:**^-f 

(20) fe^?^^ 

(2 1 ) If ^^>?gfblg : 3Ke>7^>f 

(2 2)^WpH pH4^W^m, PH4. 5 ~ 7 ^W^^f 
(23)^WiaS 25'C^Wa^. SOTC^W^^J, 37X:^W^^, 42'C 

^W^. 4 5'C^W^Rr 
[0019] 

zme)®e^6i»i4M*^e> A J 1335 sttai^T^DA^^^- • r^n^ v>x 

in^^^nA^'^- - Tyn:>l^>>5.A J 1 3 3 5 5 l±, \ 0^2^ 1 9 H 

fC. jiM^Xm^^g^^^X^X^^^gWSSmiC. ^ft##FERM P-1 6 
6 4 4 LTWf^^nTV^So 
[0 0 2 0] 

X tt/ffl^x D N A tc J: S Wa lCJ;oTL-i^;i/^?^>^^MI8S:#^ 

[0 0 2 1] 
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[0 0 2 2] 

u^-r-^ mr, tgdhj i:%v^e)) , ^jv^ ^yt/y^^-a. 
ymt/y^--^. V^:J^ym^ii\^U^^-^. Tn- h^t K^^-1f, 
^:i^ymiyy^-^ (fii^T. rcsj ^:=fov^•^) . ^:x:i^:iLj-)v\^jVb:ymi^ 
;i/3K^$/^-if (jgAT, rpEPCj ^:t>v^e>) . tr;nf ^^^^'n KD>!f -^---If 

y>^^y;i^--^, :7;b^ h-xlfxU >^T;1/ K^--^, iis7.iis-7 )\/^ 

, CS, P E PCfeJ:tJ^GDHCi[)V^-r4^*^ l=S*fett2St>L< l±3a*W* L 
V^o $e>lC, 2f5:^^l!®^a[^^^C^V^T^i, CS, PE PCfeJ:tJfGDH®3S® 

[0 0 2 3] 

CS, PE PC*fcttGDH?S'f4S:]^«?)SJCli, CS, PEPC^^ 

S, PE PCS.t?GDH$:=i- Ki--5ae^ (JgilT, ^® ^3® 5: Zl^PllC Tgi 

±#L/, ^(JD^^CS, PE PC:S.UfGDH?S'ffi*^l^«)e>tl-5„ 
[0 0 24] 

^n-:^>yStlfeg 1 t Ait^^, PPC»^^, feitJfg d h A»e^tt 
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S: 1^ - ©^i^ IC^ A b T =b J: V >o 
[0 0 2 5] 

18, PBR322, PHSG299, pHSG298, pHSG399, pHSG398, RSFlOlO, pMW119, pMWllS 
, PMW219, PMW218, pACYC177, pACYC184^*^plf ^tlSo ^Z^Z^r-PDN A 
CD /< ^ - %5ffjm ^ S „ 
[0 0 2 6] 

MM^^ii. Mx-li, D.M.Morrison(Z):S^^ (Methods in Enzymology 68, 326 

(1979)) , ^mmmm^mtij;v>y^j^xmmvxDNA<Dmm^^m-t:^m ( 

Mandel,M. and Higa, A. , J. Mol. Biol. ,53,159(1970)) , ^-5 V\liX U h □ ;jf U 
— 3 (Miller J.H., "A Short Course in Bacterial Genetics" ,Cold Sp 
ring Harbor Laboratory Press, U.S.A., 1992) ^iZji^J^f^ZLtif^X^^o 
[0 0 2 7] 

CS, PEPCt.tcitGDHf^ii^-mib^:r.iHt. g 1 t A^ft^^, ppc^ 
i^(3D^^«tDNA±:lCg 1 t A^-g^, P P c^-g^, ^t^it g d h AM^^^ 

A-7^^vyF- utr-h^. ^^s^^DNA^tc^ntr-^^-rsiB^^jA^fUM-e^ 

So feSV%li, gltAM^^, ppc^fe^, ^felig d h Aa-e^S: 
>?.jKv^>lC|g^LT, 3ti$:^^$-B:T^feflsDNA±JC#=ri^-^A-t<5c:i: 
=foorigT'^So ?^S©^<*®Mfiai:^©g 1 t A^^^, ppc^^^^, ^fclig 
d h Aafe^^(Z)zifcr-|S[*^_h#L, ^©S^^CS, P E PC*;tttGDH?Stt*^ 



1 1 
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[0 0 2 8] 

(Drnf^miltJi^^mULXlt. CS, PEPCJSLX:fGDHm^^m-t^^!^rj:^ 

-M> i^:;^i/ai^M, jijuf—rm. 7\°>ha:TM> -fe^^TM, ins/^yn 
TM> ziV:^A^'rV^^m. ':fU}^A^v^VK;J^m. A^;i/;^MlcM^SMe 

g d h Ajft-e-y-tt. _hSB(3D<ke>^^^i^®^'fe^DNA J: t;#-&i i:*^T'^S„ 
[0 0 2 9] 

gltAM^^, PVcmB^. fecktJfg d h AM^^li, fe©fe©CS, P 

^ I «J t: r M® :i ti ^ nV :^Ji^v^V^ AMM® cD r ^ 

l«lCJ^Si2^J*^^e>*HC$tlTVN-5>r i:*^^ (Biochemistry, H 
22 5243 — 5249 1983^;J. Biochem. , fg95# 
, 909 — 916 M, 1984^^;Gene,||27#, 193 — 199 S> 1 
984^;Microbiology,f|140#, 1 817 — 1 8 28 M> 1 
994^;Mol. Gen. Genet., ||218^, 330 — 339 M, 1 
989^;Molecular Microbiology, ||6^, 317 — 
326 K, 1992^) ^n^tlCDi^SgB3^J^ca^V^T^^-rv-$:'^^b, m 

^i^D N A ^mmizvx P G R^{c<fc »; m#1--£> 3 i:*^ oltg-efeSc 

[0 0 3 0] 

CS, PE PC^fcliGDHMtt^rl^abSlCli, J:IH(Z)»'e^i^iPilCJ;^je^^ 
IC%, g 1 t Am^^. P P cS^d?-, ^fcttg d h Aae^(Z)^^*^^^fc^tl 
-2>3i:lCi:oT^^$tlSc gltA^-G^, ppca^^, ^fettg 

d h Aa^^®-/n^-^-$:^tiJ:*J%5^:^3&fiB©^n^-^?-jcS^t--Szi 
i:ici;oT^3^*^^ftStiSc lac^n^-^-, trp^n^- 

trcyn^-^?-, t a c::/'n^-^r-, ^Z^^y 7-t^(DF^^u=^ 



1 2 
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^^i^®^|Ei^D N AJhlC^AS tl<5o 
[0 0 3 1] 

CS. P E PC*fcl*GDH?Stt$:l^*?)SlC{i, ^I^^J:© g 1 t 
P P CDft'fe^^felig d hA»e^(D^n^-^-S:, -^tihJ^iJ^^ij 
i^zfU=^-'$l-'VU^-^^ (WO 8 7/0 3 0 0 6#. #|§Hg 6 1 - 2 6 8 1 8 

A-rSZli: (Gene, 29, (1984) 231-241#Rg) J: oT^^^^^TS Zl t 

*^T'^So M.i^mizi,i. ^:^j&>^n^-^-lcttil$nfcg 1 t Aiie^, pp 
c^^^=fe;L<lig d hAm.^^^r^it^tl^<D-^^^tiDN At., Il^-fe#:_h 

[0 0 3 2] 

J^T, TaKGDHj i:%V^^) , V ^ U T---fe*, U>^T-fe^;i/h^ 
[0 0 3 3] 

:nyy^uAi7 9-mmzm-t^Wi^miziS^^X, ±SB®J:e)^#^©?S'l4S:<£ 
T^fcttXM^itSJcii, aS©^M^S^lcJ:oT. ^sv^^i»^^x^^©# 

[0 0 3 4] 
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[0 0 3 5] 
[0 0 3 6] 

(L.J. Reed and B.B.Mukherjee, Methods in Enzymology 1969, 13, p. 55-6 
[0 0 3 7] 

^mt-r^mmizj:^xi,t. mmmcDmmmiz^'Dxu^mmm^mm 

fettUi;>, :>l^>i-->, S:tJf^"T^ >^ tf>^ U >^$:^iD-r-5Zli:fCj:oTitS 
C3D^W*^Rrigi:^-5o ^tl^(DmM^i^mt: hX a K G D H?Sffi*^:XS=fo L < 

[0 0 3 8] 

nm^'f^^mucDi^m^it. wo9 5/3 4 e 7 2#ic#i^$^iTsy, 
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[0 0 3 9] 

■^V^T^i^ Molecular Cloning, 2nd edition. Cold Spring Harbor press (1989 
)) ^IC^if ^tlTV^So 
[0 0 4 0] 

#:Mi:L/Ttt, x>7^nA^^- . r^?'D ^^>>^ A J l 3 3 5 6 36^#lf e>tl 
S„ X>5^n7l^^- • T^n;*^>>?. AJ 1 3 3 5 6tt. ^^10^^2^1 
9HIC, M]g#XmS^g^^^X^XmS^^^miC, SK##FERM P- 
1 6 6 4 5 tLTWK^tl, ¥^1 I^IH 1 1 Hlcy^^X h^J^{cS^<H 
I^WftlC#W$tl, ^f£##FERM B P- 6 6 1 5*>##$tlTV>So 31> 
T^nA^ ^- • T^n;>l AJ 1 3 3 5 6li, a K G D H - E 1 rLZi 

vhmtR^ (sue A) a KGDH?SttS::XMLTV%-5>o 

*^aF^i^ J; »J t) <£T L t^mmm S: M V > r *W * L V ^ o ^M^S^ b T 

;i/3->^.$:-g-t/LB^%-;^L/- MdSi^, ^l/-hS:^4 5° M^l-T^^l^fc t 
$IC, ?g[R*^«g*l^-^^v>J:^{C;&ofci3n::i-S:^^"t'£>r i:^CJ:oT^^-r 
[0 04 1] 



1 5 
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[0 0 4 2] 

© ^^m-t^ m'^<Dmm^i& m v ^ ^ t t- ^ s . -^^^^ * 

[0 0 4 3] 

v;i/h->?>, v>>'-x. T'^/St^iD7K:0'«?%. iBim^^ii^A'^ 

[0 0 4 4] 

^m^i: LTiiT>^-T, mmry'E-^M.. mmry^-'y^. i^itry 

[0 0 4 5] 

<D^(D%:^m-r^^^hy. itj^f^jm. ^«a:drx, iz3.mB^mm^i}^mm 
^ti. ^^izr ^ jm^^m^-t^^mm^^mmm^^m-r^m^izitm^^ 

[0 0 4 6] 

mm:^mt.. ^^SS2 0^VnL4 pH?:3~5. «^*L/<«4~5, 

j;Uif*b<tt4~4. 7, i^ic^j^ L<tt4'-4. 5izmmh-D-Dm^mm^ 



1 6 
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[0 0 4 7] 
[0 0 4 8] 

, i.-^jvst ^ymitm^tvxmmhx<^r^&). L-^j]y^^>m(DmmK 

[0 0 4 9] 

&.r. :^^m^mmmiz^*)^^izM.iii!^m\>zmmt^o 

[0 0 5 0] 

feSo y;i/i3-^3g/U «g^T>^:^'i7Alg/U eS^V^:^5.^e7A7>!K*^0.2g/L 

O.U/L, eS^f|-i^7 7Ki&0.01g/L, ?iS^"7>?tf>4 7fc^^0.01g/U mmmtQ2 7i<i 
*gO,72mg/U ig^^5 7Mg0.64mg/U J^-ft 3/t;i/ h 6 7KJ^0.72ing/U ;}xiJ^gE0.4m 



1 7 
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g/U =EUy•7^>^:^^U'^7A2 7Ki^l.2mg/^ \^:t^>50/ig/U 
:^;i/i/'?A50/ig/U 11^50 ytig/U >r 7 i> h -;i/50ittg/U -T^f T iyy50 fig/U 
^^^r^ J^M^mm^Ofig/U fcfU F^S/>l^^ig50/ttg/L, U/K7^lf>50itig/ 
U ^r^y^m^^Ofig/U i/^U^^i/^\^50mg/U «?c20g/Lo 

_tlB®iJ->^;i/$:^^bfc^:^S:. 281C, 37X:Xit50X:iZX. 2~4H^^# 

zin--S:?^^-rS^«^$:378i^^#Lfco 
[0 0 5 1] 

^mmtimtkht^o tfffB^:te®^^{±, je;T®i:J3y*efeSo i'*;i/n-x40g/L 

, a^T>^-'i^A20g/U a^'^^:t^S/'t7A7;?Kmo.5g/U U >m 2 ;!K^:jJ7 U 
'>A2g/U f^^b^ M; ^7A0.5g/U jE^>ft*;i/i/'t7A7 7Kife0.25g/U ^^^-^ 

7 7Kito.o2g/L, ^m^iyisy 4 7!<.m.o2g/u mmM^2yi<.m.72ms/u i^mm 

57Ki^0.64mg/U ig-fbnA;!/ h 6 ;!Ki^0.72mg/L, >J> 't7^0.4mg/U =EU:/7=>^ 
-^h U 1:7^2 7Kiai.2mg/U p-S:a::^rX2g/Lo 
[0 0 5 2] 

r CD J: e> tC LT, ^143gJ^TlCT L - ^*;i/^5f ^ 7 8 |5fc 

[0 0 5 3] 

< 2 >mtt3^^T tc T L - y ;i/ ^ ^ > ^iffffi 5: ^ -r s u^mij^ ^(D^^mmi^m 

^<DWL^^^. }l9^i& (J. Sambrook, E.F.Fritsh, T.Maniatis "Molecular Cl 
oning" , Cold Spring Harbor Laboratory Press, U.S.A., 1989) lZ20g/L(Dif 
JV^ ^ymil2g/L(DifJVn-:^^-mpL. pHS:f^^-e4.0tCil^bfc^%3mL$:^A 

u^:R$i6.5ciiu mAim(D^^<^izmmiy. ^i&o^mm^^^mzm^-t ^ ^ n 
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[0 0 5 4] 

^^mmcDMn^. m^m^mm. (Miner, J.H. et al., "A Short Cource in 
Bacterial Genetics; Laboratory Manual", Cold Spring Harbor Laboratory Pr 
ess, U.S.A., p. 150, 1992) lCj:»;fTofco 

6 OW®^^^^>y*^?) 6 0 cmmiytc^UX'. 3:>7^nAi^^- - T^'U 

^ ^ > X Aji3355i5fcic^^^ s: 2 ^mMM b fe^, L B mi^x^m^mm Lxmm 

-g-tfLB^^lc. ^i^- VJ^i 0 0MmS®=3n:^-*'Jm3K-r-5<fc-5lc# 

^mxbmmnmm^^'ox^'^mmmmti^mm-^'r. $e>ic. hBmmM5 

g/L(Z)y;i/3->lS:-^t?L B^^;&e>tJ^tCM9^^ (Sambrook, J. et al., M 
lecular Cloning, 2nd edition. Cold Spring Harbor press, U.S.A. (1989)) 

{C2 0 sy''L(DL-'!f;]yit^ymt.2 sXh(Dif?vzi-:^^mx. vii^m.mx 

4. 5izmmhr=.m^xmmiim^<D^wt:m-rii\f^^^^^mr^tmmiivx 
, SCI im^Mtki^rcio 

e) IC L - y ;i/ ^ >m^-^^m75)^^f fc $ *L :t t5fc f^ig L o 
[0 0 5 5] 
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(i) n:>5^n/^^;5f- • T^D^^>XA J 1 3 3 5 5^®aKGDH^'g^ 
(Jet^ TsucABj i:V^^) (D^D-^>'5^ 

n:>7^DA^^- ' T^U^'^yT. AJ1335 5^5fc(Z)s u c ABat-K^tt 
, oiS/oillklT • llU©aKGDH-E l-9-:/rL-^); h^^^ Tg u cA 

J iiv^e)) ^m«c®@tmi^^fbtt$:ffi*i-r€>DNA^;t$:, :ny^uA^^- • 
y^Ui<=yy7. A J 1 3 3 5 A<fc y^^i-Sr i:lCj:oT, 

[0 0 5 6] 

• Ti^n:<^>>^ A J 1 3 3 5 5 |5f;®^^&fi{cD N Alt. X 

i/iutiT • ^c^3v^Tam^'fe^$:DNAS:ttm•r-5®^cM$tv^©i:l^# 

O^-nm f^^m:L^mMm. B:*:^%X^^M> 9 7-9 8H> :^MII, 199 2 
f^) T'#^b:t„ bT^fflL:/^P TWV 2 2 8 (T>tf U >Wf£) 

[0 0 5 7] 

A J 1 3 3 5 5tJ^®^^#:DN A^E c o T 2 2 1 Ti^^fcbfct;©, fei;t>*p 
TWV2 2 8$:P s t I T'M-ffc L}t T 4 U :i/--fe*tC J; U s u c A 

:XS®X^jc U HT ♦ 3 U JRG465t!|^ (Herbert J. ^ Mol 
. Gen. Genetics 19 6 9, 105^, 182 M) $:?^M^^L/fc 

yy^;^^ KSrttffibTpTWVEKl 0 1 il^i&Lfco pTWVEKl 0 1 S: 
^^oxj/ocUtT- JRG4 6 5it^li@t^#^^>ffc'S^V%-^?^«<Z)ffilCZl/\ 

ilJ: U P TWVE K 10 1 lC«n:>5^n ^ - - T^n>t^>X(^ sue A» 

[0 0 5 8] 

pTWVEK 10 1 oDx^T^nA^^- • r^u:^'yy:K^^Ti^K^¥\(J>Vi 

:^$:i2^J#-^ 1 tCa^Lfco z:®SB>?rj(Z)ifiictt. 2 o®^^:g<Z)0 R F 2o® 
O R F CDSJ^a-SBa^J ©t>4x -5 i^«@E^J V ^1z.^t\.f:L„ 3tl^®ORF*fe«-€- 
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- h^n Kn>^:^--^r-f D>-x;i/:7r-^n7^>r ( s d h B) <d3 

(sue B^e^) . ■^^^i/rl;^Co Ai/>-fe^-if j8-9-:/rL- >y h5t^^ (s 

CD (Eur. J. Biochem. , 141, 351-359 (1984), Eur. J. Biochem. , 141, 361-374 
(1984), Biochemistry, 24, 6245-6252 (1985)) tit^Lf^U^^M 2.^ 5 IZ^ 

^^5f- • T^n:*^>:^^fef|s±-e=fe;nii/a:U t:T ♦ zi U i:l^«lC (Eur. J. Bio 
chem., 141, 351-359 (1984), Eur. J. Biochem., 141, 361-374 (1984), Bioche 
mistry, 24, 6245-6252 (1985)) , sdhB — sucA — sue B — s u c C i: 

[0 0 5 9] 

(ii) 3iy^uAi7 it- • rifU:^^Zyyt.SC 1 7^5^^^® a K G D H^^|5^(D 

mm 

±m<DJ:z>lZVXm.U^tl^:J^>'TUA^^~ • 7^U:fL'yy:7.<D s u c AB 
[0 0 6 0] 

pTWVEKl 0 1 $:Sp h It?^^bTs u c A^^tim}i'k^*) HH^t:^^ 

, (SMjt («^) ) X'^m^^itvr^mn^. ecori 

X-mmV^ UJ-y^V:fi>hX^m^^itht^pBR3 2 2 (SMJt («*) ) 
T4DNAU;!/-if (^?Sit (t^c) ) ^rfflV^Tj^-^LT^o # e> tl^^:;^^ :^ 
^ s u c A<Di3iit^^^^iZiiLm-t^mmmmB g 1 I I ^^gpfi^T'l^^ 
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pBR3 2 2mm(D9-h^-^4^v>m^M^^^^tiDNA0\}^^mi^hr^o 

•T-uA^^- ' r^U:^^yy^SC l 7;^^. aiU^ hU^U-iynym (Mill 
er J.H., "A Short Course in Bacterial Genetics; Handbook" , Cold Spring 
Harbor Laboratory Press, U.S.A., p. 279, 1992) ICi: oT?^K^Slb. 5=- h ^ 

i^-f ^ u ym^^mmz-^^:K.^ \^f^mmmm^iz^^xuk^i^±(D s u c a*^ 

^MS{CS^$4x:feS«S:^#Lfeo Si^$ti:fe«$: S C 1 7 s u c A«^$:^i& 
SC 1 7 s u c AmiJ^aKGUHmji.^^mhX\e^^:iil^mM-t:^r^i^lZ^ 

hB^^xMmmmm^xmmvr:Lmm(Dmi^^m\'^x. Reedp,©:?^^! a.j.Re 

ed and B.B.Mukher jee, Methods in Enzymology 1969, 13, p. 55-61) iZ^-oX 
mmm^^mMht^o -^©^H, SC l H^^iJ^^ltO. 073 (AABS/min 
yms^y/i^) ® a KGDH^-ffijb^i^m^tD^^tC^tL, S C 1 7 s u c A^-e 
tta KGDH^S-ffi^r^m-e^-r, gfi^Fiiy s u c A*^^^LT V^S Zl ilTb'^fii*^*?) 

[0 0 6 1] 

(2) X>5^nAiJr t? - • Tyn;A^>XSC 1 7 s u c A|*(Z) L - ^ > 

^V\T S C 1 7 s u c A^5^^C, 31^31 U HT • =i U ^3i>^>>>^5f -if 

[0 0 6 2] 

(i) oii/xu • =i';a5f5<Dg 1 1 A^-e^, p p cae^, fe<fctfg d h 
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[0 0 6 3] 

3iS/aiy HT • HU mM<DS d h A»>e^$::t"t-6 X ^ Kp B RGDH ( 
#^¥7-2 0 3 9 8 0-^) $:HindIII, SphlM^fcL> T4DNA/jf 

;^r$:«i^iajRb}to ms/^iy - =3U a^f^^g 1 1 A^-e^^it^p p 

c^^d^$::tt-S y''^::^^ KpMWCP (wo 97/08294 #)S:XbaI 
T-M-fb^, T4 DNA;J<U^^--^T'M5^^$:¥?t5^^lCbfc„ ^tllC _hT'« 
^bfcg d hAa^^^^-r-SDNA^iK-?:^'^^. T4 'J ;!/--^lC j: U 
, pMWC PfCJSfCg d h Aa^^$:fg«L}/^::^^^^ KpMWC PGS:#}t ( 
06) „ 
[0 0 64] 

mmz. mm^m^'^:^.^ krs f i o i o^^^^^.^^sr^t-T'S^^x^ kp 

VIC40 (#gg^8 - 0 4 7 3 9 7#) 5: N o t I TM^C T4DNA;Ky 
:^^-^^mi^t^^. P s t im-ffcLfc^^i:, pBR3 2 2S:E c oT 1 4 1 
m^lsL, T4 DNA:J<y >t^-1f^Q.aLfc^, P s t I m^tht^^CD t^U^^ 
, T4 'J;{f--^lCj:U^*gU. R S F 1 0 1 0 ®«^®,^.S.tJ^7^ h ^i^^ U > 

KRSF-Te t S:#7t (E 7 ) „ 

[0 0 6 5] 

r^^lC, pMWCPG$:E c o R I, Pstim^fbL. g 1 t A^-fe^, ppc 
m^^. fe<ktJfg d hAiie^^/ti-<5DNA^>t?:«^iai|5?b, RSF-Te 
t Srl^^tCE c o R I, PstlM-fbb, R S F 1 0 1 0a)^^®,^.$:^-r-5D 
NAmfn^mmmi^SLVt^^a^ilM^^. T4 U:??/-- eiCj:y^^L, RSF-T 

e t±tcg 1 1 A»^^, ppc^e^. is^xj^gdhAm^^^mmvr^'^^'y 

KRS FCPG$:#:/^ (08) „ ^e>tlfe^^X^ KRSFCPG^^glt 
A^-e^. P P cM^^i3<ktKg d h AJtte^S:^^bTv^Sz:i:^±, xi/oiU 
• nU©g 1 t Ajfte^. PPC3*e^. feSV>lig d h A3te^^«*fc<Z) 



2000-3022327 



#5p 1 1 — 234806 



[0 0 6 6] 

(ii) yixlf/t^T^y C^A - h-7T-:^>'SiJ^m^(Dg 1 t Ajt-e^Sr^-r 

S I t AM^^(D^mM^i (Microbiology, 1994, 140, 1817-1828) $:=bi:lC, 
SB3«J## 6 StJi 7 lCa^-ri^»@B^JS:^i- S -f V- D N A $:M U tf/t ^ 
' ^i/ h:7T-:)l>^AATCC 1 3 8 6 9 (D^^^DN A^m^t L 
TPCRS:ffV>, J^3 k b®g 1 t AM^^Wt/i $:^fec ZI^^t^tTS: S m a I m 
ikbfe:;^^^^ KpHSGS 9 9 (StSj^ (^) J:yMA) IcffAb, 
K P H S G C B (®9) „ rkiZ, pHSGCB5:HindIII X^^m V 

wvm^nr=.m3 k b® g 1 1 a^^^^k-sth i n d i i imfbb:t:/^x^ 
kpstv2 9 i^mm m) ^vmx) izwav. >^^x^ kp stvcb?: 

(09) = #e>tlfc>^^X^ FpSTVCB^^glt Am^K^Sr^^LTVN 
iltt, 3i>5^nA^ ^- • Y^Ui^'yyT.A J 1 3 3 5 5 ^*cfi-e®^^?Stt 

[0 0 6 7] 

(iii)RS FCPG^ttKp STVCB<Z)SC17su c Ai^^(D#A 
:n>5^D/t^5f- - r^a;>l S C 1 7 s u c A-t5{;S:, RSFCPGSrM 

K^^#iSC17sucA/RSFCPGit* $r^# L fe„ ^ tCSC17sucA/RSFCPG*3c S: p S T V C 

14 $:3^-t?^MKSI«tSC17sucA/RSFCPG+pSTVCB|5|? L fe. 

[0 0 6 8] 

< 4 >{£ p YmmrfX L - ^ >^tC*f-r -5»'ffi*^|nlJh 

x>5^n/i^^- - r^a>t^>>^ sciTsucA/RSFCPC+pSTVCBt^c e> > <S P H ]^ 

[0 0 6 9] 
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SClTsucA/RSFCPG+pSTVCBl^S: L B ihVzfhyiOg/U mM:i^^7.5g/L 

, NaCl lOg/U i5^;i/=I->C>5g/L) lCT30TC-:^^«^, ^Mlk^Ti^iZX h t^. 
ef*:=&^l[#f?bT, M9-E^% (i^;i/ll-X4g/U Na2HP04-12H20 17g/L, K 
H2PO4 3g/U NaCl 0.5g/L, NH4C1 Ig/U lOmM MgSO^, 10 ^tM CaClg, L-V 5 
Omg/U .L->l5^::r-> 50mg/U DL-^'T ^ 7 bTjJ^ V >^ 50mg/U 5^ V 
y 25mg/U ^'n^A:7x:^=l-;i/ 25mg/U L-^" )\/^ ^^W. 30g/U r>^ — T 
7K{CTpH4.5tC^^) :/L/-MC^^bfco 32'C, 2 0 L 3 D n 

[0 0 7 0] 

(y;i/3-X40g/U a^T>^-'^A20g/U mm-^^^t^ 
^7A7 7K*^0.5g/U U >^2>*C*:3!jy '?i^2g/L, i^'fb^ h U A0.5g/U Jfefb;tj 
;i/->'>A7*^0.25g/L, ^Mfg-'^7 7Kt&0.02g/L, 4 ;?Ki&0.02g/ 

U e^^MI&2 7Ki^0.72mg/L, gS^^ 5 ;!Ki^O . 64mg/U ^^'ffcI3 h 6 7KJ^0.72m 
g/U J^':7^0.4mg/U ^U^7=>M:^MJ '^7A2;*cJgl.2mg/U #«a:=^X2g/L 
, L-y 2;>JS^J^200mg/U L-:>l^:r— >200mg/U DL-a , £ -i;>'r ^ J tf^t U > 
^200nig/U ^ h ^i^-f ^ U >i^^J^25mg/U ^7n^A:7ai::iZI - ;i/25mg/L) 5ml 
^r^A L it50ml^:^M^J§^^lC it S L - y ;i/ ^ ^ ^HJg 
^WS;b^ft% <i: < , L - ^ ^ >^^MIg35)^i^«SC17/RSFCPG+pSTVCB:^ i:^t> 

e>^:«)>ofctf^tt, x>5^n7i^^- • r^D>^ ^>xAJi360ii:#ife$ti;to Aji 

3601:^li, 1999^8^180 IC, it^jUm^XmS^g^^^X^XmS^ISW 
(^^##305-8566 0 ^m^W.^'D < «rtm-T S 1 # 3 lC^|t||#FE 
RM P-17516i: bTWf£StlTV^S„ 
[0 0 7 1] 

<5>ai>7^n7t^^5?- - Tyn:*^>>lAJ13601|*CDL-^>n/d? ^ 
ai>-5^DA^ 3?- • Ti^n^^>::^AJl360liK5S:, !j^;i/ii-:;?.40g/U ^mry 
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/U eg^V>55f>4 7KJS0.02g/U ig^M^2 7Ki^0.72mg/U ig^^ 5 ;!K*^0.64in 
g/U i^f fc =1 y t ;i/ h 6 TKigO . 72nig/U 3ix ^0 . 4mg/U ^ V zTt" ymi-hV^J^2 
;!K*^1.2m«/U ^®n::^>?.2g/U L-D i;>'>J^^Jt200mg/L, L-;< ^;r— >200iiig/L 
, DL-a,£-2;?r^yi^:jlU>m200mg/L, 5^ h ^if U >ig^f&25nig/U 
^ A -7 a: n 3 - ;i/25nig/L -g-^ -r S ^;^300m 1 Sr A b it ILW® - 7 r - 
>^-lCliaL, 34t:, pH6.0{CT14^^^«$:fTofcc :^«pH©tI^li, 
T > ^ — r ;!f :^ 5:^ Af -g) 3 i: ic J: o T ^? o :feo 
[0 0 7 2] 

, *«?)fceflss:^*;i/=i-x40g/L, mmry^-^Ms^g/u mtr^-^^y'Oi^i 
2^7yi^mo.7bg/u mmm—m7yf<i^o.o6g/u aMv>:^/>4;!Ki^o.o6g/u 

2 :!Kt^2. 16mg/U 5 7Ki^l.92mg/U ^jt^AjV h 6 7K^2. 16mg/U 

3}^'i7mi.2mg/U ^ Uy7^>m-:M-U^'A2;!Ki^3.6mg/U ^«ai^x6g/L, L-V 
t^y ^M^600mg/U L-:jl^;r — >600mg/U DL-a , e -^'T^ J tT:?^ U >^600iiig 
/U y^h^-^^ ^ Vym.m^25mg/U ^ 2^:7 ai — n-/l25ae/L^^m'rS^ 
m300ml^^XLt^lLm(OP^-y7-:^yi(-izmmh. 34r;, pH4.51CT^# 

#VN, 6oog/L(Z) if ;i/ u - X ^5mLmm<Dmmi::x7&mmK^ia l 

[0 0 7 3] 

mm^-^^^inz^^xm^hr:ih-^;v^ ^ymmm^mnz^ir. isr, l- 
^ym<Dumit. mmm^mmh. 'r:^yhiz^*jmmm.ti^humi^r^o 

[0 0 7 4] 

[^1] 

^1 
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mmmicmMLx\f^^ h-^jv^^ ymm^ sig/L 

m^iiVX^mi.t^L-^;vit^ymA 67g/L 



[0 0 7 5] 
[0 0 7 6] 

SEQUENCE LISTING 
<110> ^(DMU^^^ (Ajinomoto Co., Inc.) 

<i2o> miii^^z>mmmiz^:^i.-vjv^^ym<DmMm 

<130> P-6375 
<141> 1999-08-20 
<160> 7 

<170> Patentin Ver. 2.0 

[0 0 7 7] 
<210> 1 
<211> 4556 
<212> DNA 

<213> Enterobacter agglomerans 

<220> 
<221> CDS 
<222> (2).. (121) 
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<220> 
<221> CDS 

<222> (322) .. (3129) 

<220> 
<221> CDS 

<222> (3145) (4368) 

<220> 
<221> CDS 

<222> (4437) (4556) 
<400> 1 

t gca ttc age gtt ttc cgc tgt cac age ate atg aae tgt gta agt gtt 49 
Ala Phe Ser Val Phe Arg Cys His Ser He Met Asn Cys Val Ser Val 
1 5 .10 15 

tgt cct aaa ggg eta aac ccg acg cgc get ate gge cac att aag teg 97 
Cys Pro Lys Gly Leu Asn Pro Thr Arg Ala He Gly His He Lys Ser 

20 25 30 

atg ctg etg eaa cgc age gcg tagttatacc accgggaace teaggttcce 148 
Met Leu Leu Gin Arg Ser Ala 
35 

ggtattttac ggaagectet gtaaacgcgg teeeaaccae gtttaeaaag gttecettac 208 
gggcegggcg cgcgctgcgc acagtgcteg tatcgctgaa cteactacgg caaaccgcga 268 
aagcggcaac aaatgaaacc tcaaaaaagc ataacattgc ttaagggate aca atg 324 

Met 
1 

cag aae age gcg atg aag ecc tgg etg gae tec tec tgg ctg gee gge 372 
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Gin Asn Ser Ala Met Lys Pro Trp Leu Asp Ser Ser Trp Leu Ala Gly 

5 10 15 

gcg aiat cag tct tac ata gag caa etc tat gag gat ttc ctg acc gat 420 
Ala Asn Gin Ser Tyr lie Glu Gin Leu Tyr Glu Asp Phe Leu Thr Asp 

20 25 30 

cct gac tct gtg gat gca gtg tgg cgc tcg atg ttc caa cag tta cca 468 
Pro Asp Ser Val Asp Ala Val Trp Arg Ser Met Phe Gin Gin Leu Pro 

35 40 45 

ggc acg gga gtg aaa cct gag cag ttc cac tec gca act cgc gaa tat 516 
Gly Thr Gly Val Lys Pro Glu Gin Phe His Ser Ala Thr Arg Glu Tyr 
50 55 60 65 

ttc cgt Cgc ctg gcg aaa gac gca tct cgt tac acc tec tea gtt acc 564 
Phe Arg Arg Leu Ala Lys Asp Ala Ser Arg Tyr Thr Ser Ser Val Thr 

70 75 80 

gat ccg gca acc aac tec aaa caa gtg aaa gtg ctg cag ctg att aac 612 
Asp Pro Ala Thr Asn Ser Lys Gin Val Lys Val Leu Gin Leu He Asn 

85 90 95 

gcg ttt cgt ttc cgc gga cat cag gaa gca aat etc gat ccg ett ggc 660 
Ala Phe Arg Phe Arg Gly His Gin Glu Ala Asn Leu Asp Pro Leu Gly 

100 105 110 

ctg tgg aaa cag gac cgc gtt gee gat etc gat cct gee ttt cac gat 708 
Leu Trp Lys Gin Asp Arg Val Ala Asp Leu Asp Pro Ala Phe His Asp 

115 120 125 

ctg acc gac gee gat ttt cag gaa age ttt aac gta ggt tct ttt gee 756 
Leu Thr Asp Ala Asp Phe Gin Glu Ser Phe Asn Val Gly Ser Phe Ala 
130 135 140 145 

att ggc aaa gaa acc atg aag ctg gee gat ctg ttc gac gcg ctg aag 804 
He Gly Lys Glu Thr Met Lys Leu Ala Asp Leu Phe Asp Ala Leu Lys 
150 155 160 
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cag acc tac tgt ggc tcg att ggt gca gag tat atg cac ate aat aac 852 
Gin Thr Tyr Cys Gly Ser lie Gly Ala Glu Tyr Met His He Asn Asn 

165 170 175 

acc gaa gag aaa cgc tgg ate eag cag cgt ate gaa tee ggt geg age 900 
Thr Glu Glu Lys Arg Trp He Gin Gin Arg He Glu Ser Gly Ala Ser 

180 185 190 

eag aeg tea tte agt gge gaa gag aaa aaa ggt tte ctg aaa gag etg 948 
Gin Thr Ser Phe Ser Gly Glu Glu Lys Lys Gly Phe Leu Lys Glu Leu 

195 200 205 

ace geg gea gaa ggg ctg gaa aaa tat ctg ggc geg aaa tte ccg ggt 996 
Thr Ala Ala Glu Gly Leu Glu Lys Tyr Leu Gly Ala Lys Phe Pro Gly 
210 215 220 225 

gca aaa cgt tte teg ctg gaa ggc ggt gat geg etg gtg ccg atg ctg 1044 
Ala Lys Arg Phe Ser Leu Glu Gly Gly Asp Ala Leu Val Pro Met Leu 

230 235 240 

cgc gag atg att cgt cat geg ggc aaa age gge aca cgt gaa gtg gta 1092 
Arg Glu Met He Arg His Ala Gly Lys Ser Gly Thr Arg Glu Val Val 

245 250 255 

ctg ggg atg geg cac cgt ggc cgt ett aac gta ctg att aac gta ctg 1140 
Leu Gly Met Ala His Arg Gly Arg Leu Asn Val Leu He Asn Val Leu 

260 265 270 

ggt aaa aag cea cag gat ctg tte gae gaa tte tec ggt aaa cac aaa 1188 
Gly Lys Lys Pro Gin Asp Leu Phe Asp Glu Phe Ser Gly Lys His Lys 

275 280 285 

gag eat etg gge acc ggt gat gtg aag tat cac atg ggc tte tet tcg 1236 
Glu His Leu Gly Thr Gly Asp Val Lys Tyr His Met Gly Phe Ser Ser 
290 295 300 305 

gat att gaa acc gaa ggt ggt etg gtg cat ctg geg ctg geg ttt aac 1284 
Asp He Glu Thr Glu Gly Gly Leu Val His Leu Ala Leu Ala Phe Asn 
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310 315 320 

ccg tct cac ctg gaa att gtc age ccg gtg gtc atg gga teg gta egt 1332 
Pro Set His Leu Glu He Val Ser Pro Val Val Met Gly Ser Val Arg 

325 330 335 

gea egt ete gat egt etg gee gaa ccg gtc age aat aaa gtg ttg ect 1380 
Ala Arg Leu Asp Arg Leu Ala Glu Pro Val Ser Asn Lys Val Leu Pro 

340 345 350 

ate aec att eac ggt gat geg geg gtg att ggt eag gge gtg gtt eag 1428 
He Thr He His Gly Asp Ala Ala Val He Gly Gin Gly Val Val Gin 

355 360 365 

gaa aee etg aae atg tet eag geg ege gge tac gaa gtg gge ggc aeg 1476 
Glu Thr Leu Asn Met Ser Gin Ala Arg Gly Tyr Glu Val Gly Gly Thr 
370 375 380 385 

gta egt ate gte att aae aae eag gtt ggt ttt aec ace tee aae eeg 1524 
Val Arg He Val He Asn Asn Gin Val Gly Phe Thr Thr Ser Asn Pro 

390 395 400 

aaa gat geg egt tea aee eeg tac tgt act gae ate gge aag atg gtg 1572 
Lys Asp Ala Arg Ser Thr Pro Tyr Cys Thr Asp He Gly Lys Met Val 

405 410 415 

etg gca eeg att ttc eac gtc aat get gae gat ccg gaa geg gtg gee 1620 
Leu Ala Pro He Phe His Val Asn Ala Asp Asp Pro Glu Ala Val Ala 

420 425 430 

ttt gtt aec ege etg geg etg gae tat ege aae ace ttc aaa ege gat 1668 
Phe Val Thr Arg Leu Ala Leu Asp Tyr Arg Asn Thr Phe Lys Arg Asp 

435 440 445 

gtg ttt ate gat etg gtg tgc tat ege egt cat ggt cac aae gag geg 1716 
Val Phe He Asp Leu Val Cys Tyr Arg Arg His Gly His Asn Glu Ala 
450 455 460 465 

gat gag cea agt get ace eag ccg ttg atg tac eag aaa ate aaa aag 1764 
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Asp Glu Pro Ser Ala Thr Gin Pro Leu Met Tyr Gin Lys He Lys Lys 

470 475 480 

cat ccg acg ccg cgt aaa att tac gcc gat cgt ctg gaa ggc gaa ggt 1812 
His Pro Thr Pro Arg Lys lie Tyr Ala Asp Arg Leu Glu Gly Glu Gly 

485 490 495 

gtc gcg teg cag gaa gat gcc acc gag atg gtg aac ctg tac cgc gat 1860 
Val Ala Ser Gin Glu Asp Ala Thr Glu Met Val Asn Leu Tyr Arg Asp 

500 505 510 

gcg etc gat gcg ggc gaa tgc gtg gtg ccg gaa tgg cgt ccg atg age 1908 
Ala Leu Asp Ala Gly Glu Cys Val Val Pro Glu Trp Arg Pro Met Ser 

515 520 525 

ctg cac tee ttc acg tgg teg cet tat ctg aac cac gaa tgg gat gag 1956 
Leu His Ser Phe Thr Trp Ser Pro Tyr Leu Asn His Glu Trp Asp Glu 
530 535 540 545 

cet tat ccg gca cag gtt gae atg aaa cgc ctg aag gaa ctg gca ttg 2004 
Pro Tyr Pro Ala Gin Val Asp Met Lys Arg Leu Lys Glu Leu Ala Leu 

550 555 560 

cgt ate age cag gtc cet gag cag att gaa gtg cag teg cgc gtg gcc 2052 
Arg He Ser Gin Val Pro Glu Gin He Glu Val Gin Ser Arg Val Ala 

565 570 575 

aag ate tat aac gat cgc aag ctg atg gcc gaa ggc gag aaa gcg ttc 2100 
Lys He Tyr Asn Asp Arg Lys Leu Met Ala Glu Gly Glu Lys Ala Phe 

580 585 590 

gae tgg ggc ggt gcc gag aat ctg gcg tac gcc acg ctg gtg gat gaa 2148 
Asp Trp Gly Gly Ala Glu Asn Leu Ala Tyr Ala Thr Leu Val Asp Glu 

595 600 605 

ggt att ccg gtt Cgc etc teg ggt gaa gae tec ggt cgt gga ace ttc 2196 
Gly He Pro Val Arg Leu Ser Gly Glu Asp Ser Gly Arg Gly Thr Phe 
610 615 620 625 
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ttc cat cgc cac gcg gtc gtg cac aac cag get aac ggt tea aee tat 2244 

Phe His Arg His Ala Val Val His Asn Gin Ala Asn Gly Ser Thr Tyr 

630 635 640 

aeg eeg etg cae eat att eat aae age eag gge gag tte aaa gte tgg 2292 

Thr Pro Leu His His He His Asn Ser Gin Gly Glu Phe Lys Val Trp 

645 650 655 

gat teg gtg etg tct gaa gaa gcg gtg ctg gcg ttt gaa tac ggt tac 2340 

Asp Ser Val Leu Ser Glu Glu Ala Val Leu Ala Phe Glu Tyr Gly Tyr 

660 665 670 

gee aeg get gag eeg cgc gtg ctg ace ate tgg gaa gcg cag ttt ggt 2388 

Ala Thr Ala Glu Pro Arg Val Leu Thr lie Trp Glu Ala Gin Phe Gly 

675 680 685 

gac ttt gee aae ggt get eag gtg gtg att gae cag tte ate age tct 2436 

Asp Phe Ala Asn Gly Ala Gin Val Val lie Asp Gin Phe He Ser Ser 
690 695 700 705 

gge gaa eag aag tgg gge egt atg tgt gge etg gtg atg ttg ctg eeg 2484 

Gly Glu Gin Lys Trp Gly Arg Met Cys Gly Leu Val Met Leu Leu Pro 

710 715 720 

cat gge tac gaa ggt cag gga eeg gaa cac tee tct gee egt ctg gaa 2532 

His Gly Tyr Glu Gly Gin Gly Pro Glu His Ser Ser Ala Arg Leu Glu 

725 730 735 

Cgc tat ctg caa ett tge gee gag eag aac atg eag gtt tge gte eeg 2580 

Arg Tyr Leu Gin Leu Cys Ala Glu Gin Asn Met Gin Val Cys Val Pro 

740 745 750 

teg aeg eeg get cag gtg tat cac atg ctg cgc egt eag gcg etg cgc 2628 

Ser Thr Pro Ala Gin Val Tyr His Met Leu Arg Arg Gin Ala Leu Arg 

755 760 765 

&&g atg Cgc egt eeg ctg gtg gtg atg teg eeg aag teg ctg tta cgc 2676 

Gly Met Arg Arg Pro Leu Val Val Met Ser Pro Lys Ser Leu Leu Arg 
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770 775 780 785 

cat cca ctg gcg ate tcg tcg ctg gat gaa ctg gca aac ggc agt ttc 2724 

His Pro Leu Ala He Ser Ser Leu Asp Glu Leu Ala Asn Gly Ser Phe 

790 795 800 

cag ccg gcc att ggt gag ate gae gat etg gat ccg cag ggc gtg aaa 2772 

Gin Pro Ala lie Gly Glu He Asp Asp Leu Asp Pro Gin Gly Val Lys 

805 810 815 

cgc gtc gtg ctg tgc tec ggt aag gtt tae tac gat ctg ctg gaa cag 2820 

Arg Val Val Leu Cys Ser Gly Lys Val Tyr Tyr Asp Leu Leu Glu Gin 

820 825 830 

cgt cgt aaa gae gag aaa ace gat gtt gcc ate gtg cgc ate gaa cag 2868 

Arg Arg Lys Asp Glu Lys Thr Asp Val Ala He Val Arg lie Glu Gin 

835 840 845 

ctt tac ccg ttc ccg cat cag gcg gta cag gaa gca ttg aaa gcc tat 2916 

Leu Tyr Pro Phe Pro His Gin Ala Val Gin Glu Ala Leu Lys Ala Tyr 
850 855 860 865 

tct cac gta cag gae ttt gtc tgg tgc cag gaa gag cet ctg aac cag 2964 

Ser His Val Gin Asp Phe Val Trp Cys Gin Glu Glu Pro Leu Asn Gin 

870 875 880 

ggc gcc tgg tae tgt age cag cat cat ttc cgt gat gtc gtg ccg ttt 3012 

Gly Ala Trp Tyr Cys Ser Gin His His Phe Arg Asp Val Val Pro Phe 

885 890 895 

ggt gcc ace ctg cgt tat gca ggt cgc ccg gca tcg get tct ccg gcc 3060 

Gly Ala Thr Leu Arg Tyr Ala Gly Arg Pro Ala Ser Ala Ser Pro Ala 

900 905 910 

gtg ggt tat atg tec gta cac caa caa cag cag caa gae ctg gtt aat 3108 

Val Gly Tyr Met Ser Val His Gin Gin Gin Gin Gin Asp Leu Val Asn 

915 920 925 

gae gca ctg aac gtc aat taattaaaag gaaagata atg agt age gta gat 3159 
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Asp Ala Leu Asn Val Asn Met Ser Ser Val Asp 

930 935 1 5 

att etc gtt ccc gac ctg cct gaa tcg gtt gca gat gcc aca gta gca 3207 

He Leu Val Pro Asp Leu Pro Glu Ser Val Ala Asp Ala Thr Val Ala 

10 15 20 

acc tgg cac aag aaa cca ggc gat gca gtc age cgc gat gaa gtc ate 3255 

Thr Trp His Lys Lys Pro Gly Asp Ala Val Ser Arg Asp Glu Val He 

25 30 35 

gtc gaa att gaa act gae aaa gtc gtg ctg gaa gtg ccg gca tet gee 3303 

Val Glu He Glu Thr Asp Lys Val Val Leu Glu Val Pro Ala Ser Ala 

40 45 50 

gat ggc gtg ctg gaa gcc gtg ctg gaa gac gaa ggg gca acc gtt acg 3351 

Asp Gly Val Leu Glu Ala Val Leu Glu Asp Glu Gly Ala Thr Val Thr 

55 60 65 

tec cgc eag ate ctg ggt cgc ctg aaa gaa ggc aac agt geg ggt aaa 3399 

Ser Arg Gin He Leu Gly Arg Leu Lys Glu Gly Asn Ser Ala Gly Lys 

70 75 80 85 

gaa age agt gcc aaa geg gaa age aat gae ace aeg eea gee eag egt 3447 

Glu Ser Ser Ala Lys Ala Glu Ser Asn Asp Thr Thr Pro Ala Gin Arg 

90 95 100 

eag aca geg teg ett gaa gaa gag age age gat geg etc age ccg geg 3495 

Gin Thr Ala Ser Leu Glu Glu Glu Ser Ser Asp Ala Leu Ser Pro Ala 

105 110 115 

ate egt Cgc ctg att geg gag cat aat ett gac get geg eag ate aaa 3543 

He Arg Arg Leu He Ala Glu His Asn Leu Asp Ala Ala Gin He Lys 

120 125 130 

gge ace ggc gta ggc gga egt tta aeg egt gaa gae gtt gaa aaa eat 3591 

Gly Thr Gly Val Gly Gly Arg Leu Thr Arg Glu Asp Val Glu Lys His 

135 140 145 
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ctg gcg aac aaa ccg cag get gag aaa gcc gcc gcg cca gcg gcg ggt 3639 

Leu Ala Asn Lys Pro Gin Ala Glu Lys Ala Ala Ala Pro Ala Ala Gly 

150 155 160 165 

gca gca acg get eag cag cct gtt gee aae ege age gaa aaa cgt gtt 3687 

Ala Ala Thr Ala Gin Gin Pro Val Ala Asn Arg Ser Glu Lys Arg Val 

170 175 180 

ceg atg aeg cgt tta cgt aag cgc gte gcg gag egt ctg ctg gaa gee 3735 
Pro Met Thr Arg Leu Arg Lys Arg Val Ala Glu Arg Leu Leu Glu Ala 

185 190 195 

aag aae age ace gee atg ttg acg ace tte aac gaa ate aac atg aag 3783 
Lys Asn Ser Thr Ala Met Leu Thr Thr Phe Asn Glu lie Asn Met Lys 

200 205 210 

ccg att atg gat ctg cgt aag cag tac ggc gat gcg tte gag aag cgt 3831 
Pro He Met Asp Leu Arg Lys Gin Tyr Gly Asp Ala Phe Glu Lys Arg 

215 220 225 

cac ggt gtg egt ctg ggc ttt atg tet tte tac ate aag gee gtg gtc 3879 
His Gly Val Arg Leu Gly Phe Met Ser Phe Tyr He Lys Ala Val Val 
230 235 240 245 

gaa gcg ctg aag egt tat cca gaa gtc aac gee tet ate gat ggc gaa 3927 
Glu Ala Leu Lys Arg Tyr Pro Glu Val Asn Ala Set He Asp Gly Glu 

250 255 260 

gae gtg gtg tac cac aac tat tte gat gtg agt att gee gte tet aeg 3975 
Asp Val Val Tyr His Asn Tyr Phe Asp Val Ser He Ala Val Ser Thr 

265 270 275 

cca cgc gga ctg gtg acg cct gte ctg egt gae gtt gat gcg ctg age 4023 
Pro Arg Gly Leu Val Thr Pro Val Leu Arg Asp Val Asp Ala Leu Ser 

280 285 290 

atg get gae ate gag aag aaa att aaa gaa ctg gca gtg aaa ggc egt 4071 
Met Ala Asp He Glu Lys Lys lie Lys Glu Leu Ala Val Lys Gly Arg 

3 6 ffilE# 2000-3022327 



11—234806 



295 300 305 

gac ggc aag ctg acg gtt gac gat ctg acg ggc ggt aac ttt acc ate 4119 

Asp Gly Lys Leu Thr Val Asp Asp Leu Thr Gly Gly Asn Phe Thr He 
310 315 320 325 

acc aac ggt ggt gtg ttc ggt tcg ctg atg tct acg cca ate ate aac 4167 

Thr Asn Gly Gly Val Phe Gly Ser Leu Met Ser Thr Pro He He Asn 

330 335 340 

ccg cca cag age geg att ctg ggc atg cac gee att aaa gat egt cet 4215 

Pro Pro Gin Ser Ala He Leu Gly Met His Ala He Lys Asp Arg Pro 

345 350 355 

atg geg gte aat ggt cag gtt gtg ate ctg cca atg atg tac ctg get 4263 

Met Ala Val Asn Gly Gin Val Val He Leu Pro Met Met Tyr Leu Ala 

360 365 370 

etc tec tac gat cac egt tta ate gat ggt egt gaa tct gtc ggc tat 4311 

Leu Ser Tyr Asp His Arg Leu He Asp Gly Arg Glu Ser Val Gly Tyr 

375 380 385 

ctg gte geg gtg aaa gag atg ctg gaa gat ccg geg egt ctg ctg ctg 4359 

Leu Val Ala Val Lys Glu Met Leu Glu Asp Pro Ala Arg Leu Leu Leu 
390 395 400 405 

gat gtc tgattcatea ctgggcacgc gttgcgtgcc caatctcaat actcttttea 4415 
Asp Val 

gatctgaatg gatagaacat c atg aac tta cac gaa tac cag get aaa cag 4466 

Met Asn Leu His Glu Tyr Gin Ala Lys Gin 
1 5 10 

ctg ttt gea egg tat ggc atg cca gca ccg acc ggc tac gee tgt act 4514 

Leu Phe Ala Arg Tyr Gly Met Pr Ala Pro Thr Gly Tyr Ala Cys Thr 

15 20 25 

aea cca egt gaa gea gaa gaa geg gea tcg aaa ate ggt gea 4556 
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Thr Pro Arg Glu Ala Glu Glu Ala Ala Ser Lys He Gly Ala 
30 35 40 

[0 0 7 8] 
<210> 2 
<211> 39 
<212> PRT 

<213> Enterobacter agglomerans 
<400> 2 

Ala Phe Ser Val Phe Arg Cys His Ser He Met Asn Cys Val Ser Val 

15 10 15 

Cys Pro Lys Gly Leu Asn Pro Thr Arg Ala He Gly His He Lys Ser 

20 25 30 

Met Leu Leu Gin Arg Ser Ala 
35 

[0 0 7 9] 
<210> 3 
<211> 935 
<212> PRT 

<213> Enterobacter agglomerans 
<400> 3 

Met Gin Asn Ser Ala Met Lys Pro Trp Leu Asp Ser Ser Trp Leu Ala 

15 10 15 

Gly Ala Asn Gin Ser Tyr He Glu Gin Leu Tyr Glu Asp Phe Leu Thr 

20 25 30 

Asp Pro Asp Ser Val Asp Ala Val Trp Arg Ser Met Phe Gin Gin Leu 

35 40 45 

Pro Gly Thr Gly Val Lys Pro Glu Gin Phe His Ser Ala Thr Arg Glu 

50 55 60 

Tyr Phe Arg Arg Leu Ala Lys Asp Ala Ser Arg Tyr Thr Ser Ser Val 
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65 70 75 80 

Thr Asp Pr Ala Thr Asn Ser Lys Gin Val Lys Val Leu Gin Leu He 

85 90 95 

Asn Ala Phe Arg Phe Arg Gly His Gin Glu Ala Asn Leu Asp Pro Leu 

100 105 110 

Gly Leu Trp Lys Gin Asp Arg Val Ala Asp Leu Asp Pro Ala Phe His 

115 120 125 

Asp Leu Thr Asp Ala Asp Phe Gin Glu Ser Phe Asn Val Gly Ser Phe 

130 135 140 

Ala lie Gly Lys Glu Thr Met Lys Leu Ala Asp Leu Phe Asp Ala Leu 
145 150 155 160 

Lys Gin Thr Tyr Cys Gly Ser lie Gly Ala Glu Tyr Met His He Asn 

165 170 175 

Asn Thr Glu Glu Lys Arg Trp He Gin Gin Arg He Glu Ser Gly Ala 

180 185 190 

Ser Gin Thr Ser Phe Ser Gly Glu Glu Lys Lys Gly Phe Leu Lys Glu 

195 200 205 

Leu Thr Ala Ala Glu Gly Leu Glu Lys Tyr Leu Gly Ala Lys Phe Pro 

210 215 220 

Gly Ala Lys Arg Phe Ser Leu Glu Gly Gly Asp Ala Leu Val Pro Met 
225 230 235 240 

Leu Arg Glu Met He Arg His Ala Gly Lys Ser Gly Thr Arg Glu Val 

245 250 255 

Val Leu Gly Met Ala His Arg Gly Arg Leu Asn Val Leu He Asn Val 

260 265 270 

Leu Gly Lys Lys Pro Gin Asp Leu Phe Asp Glu Phe Ser Gly Lys His 

275 280 285 

Lys Glu His Leu Gly Thr Gly Asp Val Lys Tyr His Met Gly Phe Ser 
290 295 300 
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Ser Asp He Glu Thr Glu Gly Gly Leu Val His Leu Ala Leu Ala Phe 
305 310 315 320 

Asn Pro Ser Bis Leu Glu He Val Ser Pro Val Val Met Gly Ser Val 

325 330 335 

Arg Ala Arg Leu Asp Arg Leu Ala Glu Pro Val Ser Asn Lys Val Leu 

340 345 350 

Pro He Thr He His Gly Asp Ala Ala Val He Gly Gin Gly Val Val 

355 360 365 

Gin Glu Thr Leu Asn Met Ser Gin Ala Arg Gly Tyr Glu Val Gly Gly 

370 375 380 

Thr Val Arg He Val He Asn Asn Gin Val Gly Phe Thr Thr Ser Asn 
385 390 395 400 

Pro Lys Asp Ala Arg Ser Thr Pro Tyr Cys Thr Asp He Gly Lys Met 

405 410 415 

Val Leu Ala Pro He Phe His Val Asn Ala Asp Asp Pro Glu Ala Val 

420 425 430 

Ala Phe Val Thr Arg Leu Ala Leu Asp Tyr Arg Asn Thr Phe Lys Arg 

435 440 445 

Asp Val Phe He Asp Leu Val Cys Tyr Arg Arg His Gly His Asn Glu 

450 455 460 

Ala Asp Glu Pro Ser Ala Thr Gin Pro Leu Met Tyr Gin Lys He Lys 
465 470 475 480 

Lys His Pro Thr Pro Arg Lys He Tyr Ala Asp Arg Leu Glu Gly Glu 

485 490 495 

Gly Val Ala Ser Gin Glu Asp Ala Thr Glu Met Val Asn Leu Tyr Arg 

500 505 510 

Asp Ala Leu Asp Ala Gly Glu Cys Val Val Pro Glu Trp Arg Pro Met 

515 520 525 

Ser Leu His Ser Phe Thr Trp Ser Pr Tyr Leu Asn His Glu Trp Asp 
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530 535 540 

Glu Pro Tyr Pr Ala Gin Val Asp Met Lys Arg Leu Lys Glu Leu Ala 
545 550 555 560 

Leu Arg He Ser Gin Val Pro Glu Gin He Glu Val Gin Set Arg Val 

565 570 575 

Ala Lys He Tyr Asn Asp Arg Lys Leu Met Ala Glu Gly Glu Lys Ala 

580 585 590 

Phe Asp Trp Gly Gly Ala Glu Asn Leu Ala Tyr Ala Thr Leu Val Asp 

595 600 605 

Glu Gly He Pro Val Arg Leu Ser Gly Glu Asp Ser Gly Arg Gly Thr 

610 615 620 

Phe Phe His Arg His Ala Val Val His Asn Gin Ala Asn Gly Ser Thr 
625 630 635 640 

Tyr Thr Pro Leu His His He His Asn Ser Gin Gly Glu Phe Lys Val 

645 650 655 

Trp Asp Ser Val Leu Ser Glu Glu Ala Val Leu Ala Phe Glu Tyr Gly 

660 665 670 

Tyr Ala Thr Ala Glu Pro Arg Val Leu Thr He Trp Glu Ala Gin Phe 

675 680 685 

Gly Asp Phe Ala Asn Gly Ala Gin Val Val He Asp Gin Phe He Ser 

690 695 700 

Ser Gly Glu Gin Lys Trp Gly Arg Met Cys Gly Leu Val Met Leu Leu 
705 710 715 720 

Pro His Gly Tyr Glu Gly Gin Gly Pro Glu His Ser Ser Ala Arg Leu 

725 730 735 

Glu Arg Tyr Leu Gin Leu Cys Ala Glu Gin Asn Met Gin Val Cys Val 

740 745 750 

Pro Ser Thr Pro Ala Gin Val Tyr His Met Leu Arg Arg Gin Ala Leu 
755 760 765 
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Arg Gly Met Arg Arg Pro Leu Val Val Met Ser Pro Lys Ser Leu Leu 

770 775 780 

Arg His Pro Leu Ala He Ser Ser Leu Asp Glu Leu Ala Asn Gly Ser 
785 790 795 800 

Phe Gin Pro Ala He Gly Glu He Asp Asp Leu Asp Pro Gin Gly Val 

805 810 815 

Lys Arg Val Val Leu Cys Ser Gly Lys Val Tyr Tyr Asp Leu Leu Glu 

820 825 830 

Gin Arg Arg Lys Asp Glu Lys Thr Asp Val Ala He Val Arg He Glu 

835 840 845 

Gin Leu Tyr Pro Phe Pro His Gin Ala Val Gin Glu Ala Leu Lys Ala 

850 855 860 

Tyr Ser His Val Gin Asp Phe Val Trp Cys Gin Glu Glu Pro Leu Asn 
865 870 875 880 

Gin Gly Ala Trp Tyr Cys Ser Gin His His Phe Arg Asp Val Val Pro 

885 890 895 

Phe Gly Ala Thr Leu Arg Tyr Ala Gly Arg Pro Ala Ser Ala Ser Pro 

900 905 910 

Ala Val Gly Tyr Met Ser Val His Gin Gin Gin Gin Gin Asp Leu Val 

915 920 925 

Asn Asp Ala Leu Asn Val Asn 
930 935 
[0 0 8 0] 
<210> 4 
<211> 407 
<212> PRT 

<213> Enterobacter agglomerans 
<400> 4 

Met Ser Ser Val Asp He Leu Val Pro Asp Leu Pro Glu Ser Val Ala 
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15 10 15 

Asp Ala Thr Val Ala Thr Trp His Lys Lys Pro Gly Asp Ala Val Ser 

20 25 30 

Arg Asp Glu Val He Val Glu He Glu Thr Asp Lys Val Val Leu Glu 

35 40 45 

Val Pro Ala Ser Ala Asp Gly Val Leu Glu Ala Val Leu Glu Asp Glu 

50 55 60 

Gly Ala Thr Val Thr Ser Arg Gin He Leu Gly Arg Leu Lys Glu Gly 
65 70 75 80 

Asn Ser Ala Gly Lys Glu Ser Ser Ala Lys Ala Glu Ser Asn Asp Thr 

85 90 95 

Thr Pro Ala Gin Arg Gin Thr Ala Ser Leu Glu Glu Glu Ser Ser Asp 

100 105 110 

Ala Leu Ser Pro Ala He Arg Arg Leu He Ala Glu His Asn Leu Asp 

115 120 125 

Ala Ala Gin He Lys Gly Thr Gly Val Gly Gly Arg Leu Thr Arg Glu 

130 135 140 

Asp Val Glu Lys His Leu Ala Asn Lys Pro Gin Ala Glu Lys Ala Ala 
145 150 155 160 

Ala Pro Ala Ala Gly Ala Ala Thr Ala Gin Gin Pro Val Ala Asn Arg 

165 170 175 

Ser Glu Lys Arg Val Pro Met Thr Arg Leu Arg Lys Arg Val Ala Glu 

180 185 190 

Arg Leu Leu Glu Ala Lys Asn Ser Thr Ala Met Leu Thr Thr Phe Asn 

195 200 205 

Glu He Asn Met Lys Pro He Met Asp Leu Arg Lys Gin Tyr Gly Asp 

210 215 220 

Ala Phe Glu Lys Arg His Gly Val Arg Leu Gly Phe Met Ser Phe Tyr 
225 230 235 240 
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lie Lys Ala Val Val Glu Ala Leu Lys Arg Tyr Pro Glu Val Asn Ala 

245 250 255 

Ser He Asp Gly Glu Asp Val Val Tyr His Asn Tyr Phe Asp Val Ser 

260 265 270 

He Ala Val Ser Thr Pro Arg Gly Leu Val Thr Pro Val Leu Arg Asp 

275 280 285 

Val Asp Ala Leu Ser Met Ala Asp He Glu Lys Lys He Lys Glu Leu 

290 295 300 

Ala Val Lys Gly Arg Asp Gly Lys Leu Thr Val Asp Asp Leu Thr Gly 
305 310 315 320 

Gly Asn Phe Thr He Thr Asn Gly Gly Val Phe Gly Ser Leu Met Ser 

325 330 335 

Thr Pro He He Asn Pro Pro Gin Ser Ala He Leu Gly Met His Ala 

340 345 350 

He Lys Asp Arg Pro Met Ala Val Asn Gly Gin Val Val He Leu Pro 

355 360 365 

Met Met Tyr Leu Ala Leu Ser Tyr Asp His Arg Leu He Asp Gly Arg 

370 375 380 

Glu Ser Val Gly Tyr Leu Val Ala Val Lys Glu Met Leu Glu Asp Pro 
385 390 395 400 

Ala Arg Leu Leu Leu Asp Val 
405 

[0 0 8 1] 
<210> 5 
<211> 40 
<212> PRT 

<213> Enterobacter agglomerans 
<400> 5 

Met Asn Leu His Glu Tyr Gin Ala Lys Gin Leu Phe Ala Arg Tyr Gly 
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15 10 15 

Met Pro Ala Pr Thr Gly Tyr Ala Cys Thr Thr Pr Arg Glu Ala Glu 

20 25 30 

Glu Ala Ala Ser Lys He Gly Ala 
35 40 
[0 0 8 2] 
<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 

gtcgacaata gccygaatct gttctggtcg 30 

[0 0 8 3] 
<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

aagcttatcg acgctcccct ccccaccgtt 30 

[01] pTWVEKl 0 1 (Dzi^y'rUA^ ^- • T ^ ^ fijRD 
[®2] Ji>5^oy1^^- • T^n^ ^>:^fi5{5<Z) s u c Am^^<D^m 
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mm) . 

[03] ai>^DA^^- • r^u:^^zyy^&^(Ds u cB^^^CDi^^ 

[0 5] 3:>5^nA^^- • 7^U:^^Zy7sm^(D s u c C*^^®i^S 
@2^J*^e)^«S*i'5T^ ^MSB^Ji:, enseal y tr . ziU *5l5®=b® i:CDitg«$: 

[06] gltAMU^. P P caed^33J:tJfg d hA»^^$:^-rsy 
KpMWCPG®^^S:^-t0o 

[0 7] Je;^t^^g^y^x^ KRSF 1 0 1 0 (Dmmf^^.t^ ^ V 

Z/m^m^^^^ti-:/^^^^ FR S F-T e t CD^||$ra^i-0-e^-5o 

[0 8] KRS F 1 0 1 0®^^M.^., 7^ S^-!^->f ^ U 

git AMB^. P P c»^^^J;tJfg d h A'M^^^m-t^-Zf 
^ :^ ^ K R S F C P G ©ilil S:^i-0o 

[09] git Aa-e^sr^i-s^^x^ kp sTvcBa^mm^^-tm 
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1] 



mm 



I 



pTWVEKIOI 



= X 

1 1 
1 1 



I I 



ii 



1 1 



Uj 



1 1 



CO 



sdhB 



sucA 



sucB 



sucC 



1 kb 
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[02] 

C88.W / 935 oa] 

1 • MQNSAMKPm.OSSWLA<;ANQSYIEQLYEOFLTOPOS\^VWRS«F<NLP^ 
1- MQMSALKAiaOSSYLSC^^NCpniEQLYEOFLTOPOSVOAHTO 

61 • ATREYFRRU^ICOASRYTSS>ni}PATHSKQVICVLQLINAFRFRGHQEANLDPLGLKKQDR^ 

61- qTREYFRRUVKOASRYSSTisOPOTMVKCjyW 
121' AOLOPAFHDLTDAOFQESFNVGSFAIGKETMKU^OLFOALKCrrYCGSIGAEYMHIKMTEE 
121- AOLOPSFHDLTEADFQETFNVCSFASGKETf«LGELLEALKQTYCGPIGAEYIW 
181 ' KRWIQQRIESGASQTSFSCEEKKGFLKELTAAEGLEICYLGAICFPGAKRFSLEGGDALVPM 
181- iam(NRIESG--RATFNSEEKICRFLSELTAA£GLERyLGAKFPG^ 
241 • IREMIRHAacSGTREWtGMAHRGRLNVLINVLGKKPQOLFOEFSGKHKEHtGTGOVKYH 
239- LKEHIRHAGNSGTREWL(>IAHRGRtNVLVNVLGKICPQOLFDEFAGKHKEHLCTGOVKYH 
301 * HGFSSOIETEGGLVHLALAFNPSHLEIVSPWMGSVRARLtWLAEPVSNKVLPITIHGOA 
299- MCFSSOFQTOGCLVHLALAFNPSHLEIVSPWICSVRARLDRLOEPSSMKVLPITIHGDA 
361 • AVIGQGWQETLNMSQARGYEVGGWRIVINHC^^GFTTSNPKDARSTPYCTOIGKMVL^^ 
359- AVTGQCWQETLNMSIO^lGYEVGGTVRIVINNQyGFTTSNPLOARSTPYCTOICKW 
421 • IFHVNAOOPEAVAFVTRLALDYRKTFKROVFIOLVCYRRHGHHEADEPSATQPLMYQKIK 
419" IFHVNADDPEAVAFVTRLALDFRMTFKRDVFIDLVSYRRHGHNEADEPSATQPLMYQKIK 
481 ' KHPTPRKIYADRLEGEGVASQEOATEHVNLYROALOAGECWPEVVRPMSLHSFTVVSPYLN 
479- KHPTPRKIYAOKLEQEKVATLEOATEMVNtYROALOAGDCWAEmPMM^ 
541 • HEffOEPYPAQ>n>4KRLKELALRISqyPEQIEVQSRVAKIYHORKU^EGEl^ 
539" HEWOEEYPNKVEMKRLQEUUCRISTVPEAVEWJSRVAKIYGORQ^^ 
601 • LAYATLVOEGIPVRLSGEOSGRCTFFHRHAWHNQANGSTYTPLHHIHNSQGEFKVWOSV 
599- LAYATLVDEGIPNmLSCEOSGRGTFFHRHAVIHNQSNCSTYTPLQHIHNGQGAFRVWOSV 
661 • LSEEAVLAFEYCYATAEPRVLTIWEAQFGDFANCAQyVIOQFISSGEQICHGRMCGLVMLL 
659- LSEEAVLAFEYGYATAEPRTLTIWEAQFGOFANGAQWIOQFISSGEQKWGRMCGLVMLL 
721* PHGYECQCPEHSSARLERYLQLCAEQNMQVCVPSTPAQVYHMLRRQALRGWWPLNA^SP 
719- PHGYEGQGPEHSSARLERYLQLCAEQNMQVCVPSTPAQWHMLRRQALRGM^PLVVMSP 
781 • KSLLRHPLAISSLOELANCSFQPAIGEIDOLOPQGVKRWLCSGKVYYDLLEQRRKOEKT 
779" KSLLRHPLAVSSLEELANCTFLPAICEIOELOPKGVKRWMCSCKVYYOLLEQRRKNNQH 
841 • OVAIVRIEQLYPFPHQAVQEALKAYSHVQOFVWCQEEPUNQGAWYCSQHHFROWPFCAT 
839- DVAIVRIEQLYPFPHKAMQEVUQQFAHVKOFVWCQEEPLNQCAWYCSQHHFREVIPFCAS 
901' LRYACRPASASPAVCYMSVHQQQQQOLVNOALHVN 
899- LRYACRPASASPAVCYMSVHQKQQQOLVNDALNVE 
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1 • MSSWILN^LPESVAOATVATWHKKPCOAVSROEVIVEIETOICWLEWASAOC^/LEA^ 
1" MSSVOILVPt)LPESVA0ATVATWHKKPaM>ATOEVLVEIET0KWLEVP^^ 
61 • LEOECy^TVTSRQItCWLKECHSAGICESSAICAESNOrTPAC^WJTASLEEESSOAtSPAlRR 
61" LEOECTTVTSRQILOILREGMSAGKETSAKSEEICASTPAQRQQASLEEQ^ 
121 • LIAEHNLOAAQIKGTGVGGILTREOVEKHLANICPQAEKAAAPAAGAATAQQPVANRSEICR 
121- LLAEHNLOASAlKGTGVGGRLTREOVEKHLAlb^PAKE--SAPAAAAP^^QPALAARSEKR 
181 • VPMTRLRKRVAERLLEAKNSTAMLTTFMEIMMKPIMOLRKQYCOAFEICRHGWLCFWSFY 
179" VPMTRLRKRVAERLLEAKNSTAMLTTFNEVNMKPIMOLRKQYGEAFEKRHGIRLGFMSF^ 
241 • IKAWEALKRYPEVNASIOGEOVVYHNYFOVSIAVSTPRGLVTPVLROVOALSMAOIEICK 
239" VKAWEAUKRYPEVNASIDGOOVSnfHKYFOVSMAVSTPRCLVTPVLROVOTLGK^ 
301 ' IK£LAVIC<3W)ClCLTV00LTGGNFTITNCGVFGSLMSTPIINPPQSAILO4HAIK0RPMAV 
299" IKELAVKaiOGKLTVEDLTGGNFTITHGGVFGSLMSTPIINPPQSAILCWHAIKORPMAV 
361 • NGQyviLPW4YLALSY0HRLIDCRESVCYLVAVICEMLEOPARLLL0V 
359" NGCjyEILPFMYLALSYOHRLIDGRESVGFLVTIKELLEOPTRLLLOV 
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1 • MNLHEYQAKQLFARYGMPAPTGYACTTPREAEEAASKICAC 

1" MNLHEY(VV»CQLFARYCLPAPVCYACTTPREAEEAASKICAGPWVVICCQVHACaiCKAGCV 

[05] 

[97.435 / 39 ao] 

1 ' AFSVFRCHSIfWCVSVCPKCLMPTRAICHIKSMLLQRSA 
181- FLIOSROTETOSRLOCLSOAFSVFRCHSIHMCVSVCPKCLHPTRAICHIKSMLLQRNA 
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